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DETAILED ACTION 

Response to Preliminary Amendment 

1. The preliminary amendment submitted on November 16, 2001 has been received and 
carefully considered. Claims 1-22 are cancelled. Claims 23-33 remain active. 

Specification 

2. Stalling on page 1, line 9, the phrase, ~ now U.S. Patent No. 6,3 19,395, - should be 
inserted after the phrase, "This appUcation is a division of a continuation-in-pait appHcation 
Serial No 09/522,475 filed on March 9, 2000," in order to update appHcant's related 
applications, (see Preliminary Amendment). 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 29 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention, because "said hot gas cleanup" and "the hot gas cleanup" lack proper positive 
antecedent basis. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claims 23, 24 and 27-30 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hoekstra (US 3,565,751). 

Regarding claim 23, Hoekstra (Figure) discloses a reactor system comprising: 
a fluidized bed reactor (reactor vessel 10) including an oil shale or tar sand feed inlet (via shale 

delivery line 24); and 
a feed introducing system connected to the feed inlet 24 comprising: 

a sizing and screening device (grinder or crusher 12; column 3, lines 9-19); and 
a feeder device for introducing the reduced feed into the reactor 10 (via transfer line 14 
and pair of storage hoppers 14; or via conventional mechanical means such as 
auger conveyors and the like; column 3, lines 18-53; column 4, line 63 to column 
5, line 8). 

Regarding claim 24, Hoekstra (Figure; column 3, lines 54-61; column 4, lines 50-62) 
discloses the fluidized bed reactor 10 comprises a gas inlet for introducing a hydrogen mixture 
into the reactor (via hydrogen input hne 32); and a product stream outlet for discharging a 
product stream from the reactor (via gas outlet line 34); wherein the reactor system further 
comprises a hydrogen recycling system connected between the product stream outlet 34 and the 
gas inlet 32 (including hydrogen recycle line 62). 

Regarding claim 27, Hoekstra (Figure; column 3, lines 50-61) discloses the feed inlet 24 
is adjacent a bottom end of the reactor 10 and introduces the feed approximately horizontally 
into the reactor (see Figure); the gas inlet 32 is adjacent a bottom end of the reactor 10; and the 
product stream outlet 34 is adjacent a top end of the reactor 10. 

Regarding claim 28, Hoekstra (Figure; column 3, line 54 to column 4, line 5; column 4, 
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lines 33-40, 50-67) discloses the hydrogen recycling system comprises: 

a separating and purifying device (cyclone separators 40, filter 51) for removing a substantially 

solids free hydrogen rich stream from the product stream in line 34 to form a recycle 

hydrogen stream; 

a mixing point/conduit at the intersection of hydrogen recycle line 62 and hydrogen input 32, 
inherently defining a mixing device, for combining the fresh hydrogen stream from a 
hydrogen make up source 30 with the recycle hydrogen stream in line 62 and admixing 
the two streams immediately downstream of the intersection to form a hydrogen mixture; 
a heater (hydrogen heater 38) for heating the fresh and recycle hydrogen streams; and 
a compressor (compressor 36, 66, 68) for pressuring the fresh and recycle hydrogen. 

Regarding claim 29, Hoekstra (Figure; column 3, lines 43-53) discloses a heat exchanger 
(dense phase solids heat exchanger 26, dilute phase solids heat exchanger 28) in communication 
with a hot gas cleanup (cyclones 40, filter 51) for transferring heat from a product stream (in line 
34, 42) to a portion of a hydrogen mixture stream exiting the compressor (in line 24). 

Regarding claim 30, Hoekstra (Figure; column 4, lines 40-50) discloses the separating 
and purifying device comprises a gas-liquid separator (fractionator 52) for separating a product 
stream exiting the heat exchanger 26, 28 into a synthetic crude oil product stream and a gas 
stream (via lines 60, 54, 56 and/or 58), 

Instant claims 23, 24 and 27-30 structurally read on the apparatus of Hoekstra. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appUcability of 35 U.S,C, 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5, Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hoekstra (US 3,565,751) in view of Matheson (US 2,614,069). 

Hoekstra (Figure; column 4, lines 7-40) discloses the system comprises at least one 
separator (cyclone separators 40) in fluid communication with the reactor 10 via the product 
stream outlet 34, for removing entrained solids from the product stream, and a spent soUds outlet 
(via spent shale hne 42, spent shale hopper 44, spent shale removal line 48) for discharging spent 
shale from the system. Hoekstra fiirther discloses a hot gas cleanup (filter 51) communicating 
with the separators 40 for removing fines entrained in the product stream. However, Hoekstra is 
silent as to the specifically recited separator and spent solids outlet configuration; namely, the 
separators 40 being at least partially located within the reactor 10, and the spent solids outlet 42, 
44, 48 being located adjacent a top end of the reactor 10. 

Matheson (Figure; column 5, line 15 to column 6, line 50) teaches a fluidized bed reactor 
30 suitable for the hydrogenation of carbonaceous materials, including oil shale and tar sands 
(column 4, lines 12-35), wherein the reactor 30 comprises a separator 18 at least partially located 
within the reactor 30 for the removal of entrained solid particulates from gas outlet line 22. 
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Matheson further teaches, 

"A substantial portion of the coal fines entrained in the volatile carbonization 
products are separated in separator 18 and returned through line 20 to the bottom portion 
of reactor 30 to aid in the maintenance of a proper particle size distribution in accordance 
with the invention. Separator 18 may also be arranged down-stream of some conventional 
cooling means outside reactor 30, if the high temperatures of reactor 30 make this appear 
more advisable." (column 6, lines 33-43). 

Thus, it would have been an obvious design choice for one of ordinary skill in the art at the time 

the invention was made to modify the apparatus of Hoekstra such that the externally located 

separator 40 was at least partially located within reactor 10 (i.e., suitable in cases where the 

temperature within the reactor is not critical to the functioning of the separator), because both 

internally and externally located separators would function equivalently in the separation of 

entrained sohds from the gas outlet, and furthermore, the shifting of separator location depending 

on intended use would involve routine skill in the art, as evidenced by Matheson above. 

The spent solids outlet of Hoekstra (i.e., spent shale line 42) will inherently be located 

within the fluidized bed reactor 10 (i.e., in the form of a dipleg) given that the externally located 

separator 40 has been modified to be at least partially located within the reactor 10, according to 

the teachings of Matheson. Therefore, it would have been obvious for one of ordinary skill in 

the art to provide a spent solids outlet to reactor 10, in order to enable the disclosed discharge of 

spent shale from the system as originally accomplished via line 42. Furthermore, given that the 

spent shale comprises "finely divided particles" that inherently tend to concentrate at the top of 

the reactor 10 in comparison to the heavier fresh oil shale or tar sand that inherently tends to 

concentrate at the bottom of the reactor 10 (column 3, lines 12-16; column 4, lines 7-32), it 

would have been obvious for one of ordinary skill in the art at the time the invention was made 
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to position the spent solids outlet adjacent the top end of the reactor 10 in the system of 
Hoekstra, since the spent shale will inherently be at its highest concentration in this region. 

6. Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoekstra 
(US 3,565,751) in view of Rosen et al. (US 3,960,700), 

Regarding claim 3 1 , Hoekstra is silent as to providing a scrubbing system, located 
downstream of the gas-liquid separator 52, to remove impurities from the gas stream for 
producing a substantially pure hydrogen recycle stream. Rosen et al. (Figure; column 4, lines 
21-32) teaches a system for the hydrogenation of a carbonaceous material including oil shale or 
tar sand (column 2, lines 14-25) in a suitable reactor (column 4, lines 43-49), wherein the system 
comprises a scrubber system (labeled, SCRUBBER) having an inlet connected to a gas-liquid 
separator (labeled, LIQUID PRODUCT RECOVERY), wherein the gas stream flows from the 
gas-liquid separator into the inlet of the scrubbing system, to remove impurities from the gas 
stream and produce a substantially pure hydrogen recycle stream (labeled, RECYCLE GAS). It 
would have been obvious for one of ordinary skill in the art at the time the invention was made 
to provide a scrubbing system downstream of the gas-liquid separator 52 in the system of 
Hoekstra, because the addition of a scrubber system would enable further purification of the 
hydrogen recycle stream, thereby minimizing reintroduction of deleterious components to the 
reactor, removing noncondensing products or components, and maintaining a desirable 
hydrogen-to-carbonaceous material weight ratio within the reactor through controlled metering, 
as taught by Rosen et al. (column 2, lines 25-48). 

Regarding claims 32 and 33, Hoekstra is silent as to the mixing device (recycle line 62, 
input 32) and the compressor 36, 66, 68 being of unitary construction (i.e., in Hoekstra, the 
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hydrogen gas streams are instead compressed separately, prior to being combined and mixed 
within line 32). In any event, it would have been obvious for one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Hoekstra such that the mixing device 
and compressor were of a unitary construction, on the basis of suitability for the intended use, 
because the integration of parts or process steps involves routine skill in the art. Rosen et al. 
(Figure; column 2, lines 38-48; column 3, lines 1 1-25) evidences such conventionality by 
teaching that the system inherently comprises a mixing device and compressor being of unitary 
construction (labeled, HYDROGEN COMPRESSION AND METERING), wherein the 
hydrogen recycle stream (labeled, RECYCLE GAS) and fresh hydrogen stream (labeled, MAKE 
UP H2) are combined prior to being simultaneously mixed and compressed to form a pressurized 
hydrogen mixture within the HYDROGEN COMPRESSION AND METERING appaiatus, for 
feeding to the reactor at a desired hydrogen-to-carbonaceous material weight ratio. Similar to 
Hoekstra, Rosen et al also teaches the pressurized hydrogen mixture flows from the mixing 
device/compressor and then through a heat exchanger or heater (labeled, HYDROGEN PRE- 
HEATER), prior to being fed to the reactor. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Matheson (US 2,561,396) illustrates the inherent distribution of lighter paiticulates to the 
upper regions of a fluidized bed and heavier particulates to the lower regions of the fluidized 
bed, wherein outlets (i.e., conduits 8, 9) located in each region, respectively, are provided to 
remove a given particulate size from the fluidized bed (relevant to claims 25 and 26 above). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is (571) 272-1449. 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F, every other Friday off. 

If attempts to reach the examiner by telephone ai e unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this appUcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer A. Leung 



May 5, 2004 
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